Transport of thiamine and 4-methyl-5-hydroxyethylthiazole by Salmonella typhimurium.
The transport of thiamine and 4-methyl-5-hydroxyethylthiazole (MHET), its thiazole moiety, was studied using whole cells of Salmonella typhimurium. It was found that the bacteria possessed an active transport system for thiamine that had Km 0.21 microM and Vmax 33 nmol.min-1.(mg dry wt. cells)-1. Transport of thiamine was glucose dependent, whereas MHET uptake was dependent on both glucose and 2-methyl-4-amino-5-hydroxymethylpyrimidine (MAHMP), the pyrimidine moiety of thiamine. Uptake of both thiamine and MHET was severely curtailed by cyanide, azide, N-ethylmaleimide and carbonyl cyanide m-chlorophenylhydrazone. Oxythiamine inhibited thiamine, but not MHET, uptake and thiamine slightly inhibited MHET uptake. 2-Methyl-4-amino-5-methoxymethylpyrimidine and 4-amino-5-hydroxymethylpyrimidine were unable to replace MAHMP as stimulators of MHET uptake, but 2-methyl-4-amino-5-aminomethylpyrimidine was marginally effective in this regard. Similar results were obtained with attempts to replace MAHMP as a growth requirement for a purD mutant of Salmonella typhimurium. MHET uptake showed saturation kinetics only in the presence of MAHMP, and is not otherwise actively transported.